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(54) FUEL CELL POWER GENERATING PLANT 

(57)Abstract: 

PURPOSE: To provide a fuel cell power generating plant capable of 
preventing leak of hydrogen rich reformed gas to the outside and having 
high safety. 

CONSTITUTION: An ejector 20 which is a suction device is arranged on 
the inlet side of a burner 1 1 of a reformer 2. The ejector 20 is connected 
to the output side of an air electrode la of a fuel cell main body 1 through 
an air electrode blower 21, and also connected to the output side of a fuel 
electrode lb of the fuel cell main body 1 through a fuel electrode output 
line 22. The ejector 20 is a device for sucking exhaust gas from the fuel 
electrode output side of the fuel cell main body 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] the fuel cell main part which has the cellular structure which consists of a fuel electrode and an air pole, and 
the original fuel which make a hydrocarbon a principal component ~ hydrogen — the fuel cell power generating plant 
characterized by to arrange the aspirator which attracts the exhaust gas of the aforementioned fuel-electrode outlet to the 
entrance side of the aforementioned reforming machine burner in the fuel cell power generating plant which connected 
fuel-electrode outlet piping which supplies the exhaust gas of the fuel-electrode outlet of a fuel cell main part to the 
burner which is equipped with the reforming machine reformed to rich fuel gas, and heats the aforementioned reforming 
machine 

[Claim 2] The fuel cell power generating plant according to claim 1 characterized by being the ejector which the 
aforementioned aspirator drives by supplying the outlet air of the air pole of a fuel cell main part. 
[Claim 3] The fuel cell power generating plant according to claim 2 characterized by constituting so that the pressure 
sensor which arranges the flow control valve which controls the amount of air supply to an ejector on the air supply line 
to the aforementioned ejector, and detects the pressure to the fuel electrode of a fuel cell main part may be arranged and 
the aforementioned flow control valve may be controlled based on the signal of this pressure sensor. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

industrial Application] this invention relates to a fuel cell power generating plant, and relates to the fuel cell power 
generating plant which improved that leak to the exterior of the hydrogen especially contained in fuel gas should be 
prevented. 

[0002] , ... 

[Description of the Prior Art] The power generating plant which used the fuel cell in the power generating plant which 
used the fossil fuel is that high efficiency is acquired regardless of the size of a power generating plant, SOX, and NOX 
compared with the thermal power station plant which burns a fossil fuel directly, a gas-turbine-power-generation plant, 
and the power generating plant which used engine power. That generating is low etc. has the advantage which was 
excellent in some. 

[0003] An example is taken by such advantage and the fuel cell power generating plant is installed in various 
institutions as a power generating plant of efficient and low pollution in recent years. For example, as an object for the 
power industries, it was installed as a steam-generated alternative power generating plant of 10,000kW scale, and high 
efficiency is further attained by heightening the pressure of the fuel which flows into a fuel cell, and air. moreover, the 
cogeneration in which the power generating plant of lOOOkW class was installed in the user site (on site), and also 
mainly included exhaust heat use from 50kW class as an object for on site ~ it is utilized as a plant In such a fuel cell 
power generating plant for on site, simplification of a system is attained by reducing the pressure of the fuel which flows 
into a fuel cell, and air to near the atmospheric pressure. Furthermore, warm water exhaust heat is used for hot-water 
supply or heating among the exhaust heat, and steamy exhaust heat is used for air conditioning. 
[0004] Here, the plant system of a fuel cell power generating plant used from the former is concretely explained based 
on drawing 3 . That is, the reforming machine 2 which reforms original fuel to hydeogen-rich gas is arranged in the 
upstream of the fuel cell main part 1, and the original fuel piping 3 which sends in the steam (not shown) separated from 
the cooling water which cools original fuel and the aforementioned fuel cell main part 1 to the reforming coil 4 prepared 
in the interior is connected to this reforming machine 2. In addition, the interior of the aforementioned reforming coil 4 
is filled up with the reforming catalyst 5. 

[0005] Moreover, the reforming machine fuel outlet piping 6 for sending into fuel-electrode lb of the fuel cell main part 
1 the fuel gas reformed in the reforming coil 4 is connected to the aforementioned reforming machine 2. Furthermore, 
the converter 7 filled up with the inversion catalyst 8 is connected to this reforming machine fuel outlet piping 6, and it 
is constituted so that a carbon monoxide can be converted into a carbon dioxide. Moreover, the fuel-electrode entrance 
piping 9 is connected to the aforementioned converter 7, and it is constituted so that the fuel gas removed in the carbon 
monoxide may be sent into fuel-electrode lb of the fuel cell main part 1 . 

[0006] On the other hand, the fuel-electrode outlet piping 10 is connected to the outlet side of fuel-electrode lb of the 
fuel cell main part 1, and it is constituted so that unreacted hydrogen may be sent into the burner 1 1 of the 
aforementioned reforming machine 2. Moreover, the air pole outlet piping 13 connected to the outlet side of air pole la 
of the fuel cell main part 1 is joined, and it connects with the plant exhaust pipe arrangement 14, and the reforming 
machine combustion gas piping 12 connected to the reforming machine 2 is constituted so that exhaust gas may be 
discharged out of a system. 

[0007] The conventional fuel cell power generating plant which has such composition acts as follows. That is, the steam 
separated from the cooling water which cools original fuel and the fuel cell main part 1 is introduced into the reforming 
coil 4 from the original fuel piping 3 of the reforming machine 2. And a steam-reforming reaction occurs by heating 
these field fuel and a steam at an elevated temperature with the reforming catalyst 5 filled up inside the reforming coil 4. 
Consequently, the hydrocarbon and steam in original fuel are disassembled into hydrogen, a carbon monoxide, and a 
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carbon dioxide. 

Vf008] Among these, since the carbon monoxide is detrimental to the platinum catalyst currently used for the fuel cell 1 , 
it is converted into a carbon dioxide by the inversion catalyst 8 in the converter 7 installed in the lower stream of a river 
of the reforming machine fuel outlet piping 6. Thereby, the principal component of the fuel gas in the fuel-electrode 
entrance piping 9 of a fuel cell 1 serves as hydrogen and a carbon dioxide. 

[0009] Then, the hydrogen which flowed in fuel-electrode lb in the fuel cell main part 1 generates a direct current 
power with electronic transfer while it reacts with the oxygen in air pole 1 a and generates water. And unreacted 
hydrogen and the carbon dioxide which does not participate in a reaction are discharged by fuel -electrode lb, and the 
hydrogen which is not reacted [ aforementioned ] burns for the fuel-electrode outlet piping 10 with the burner 11 of the 
reforming machine 2, and is used for it as a heat source of the aforementioned steam-reforming reaction. Moreover, in 
the reforming machine combustion gas piping 12, all the hydrocarbons in original fuel are a carbon dioxide and a steam, 
and these join the air pole outlet piping 13, and are discharged by the plant exhaust pipe arrangement 14 out of a system. 

[0010] 

[Problem(s) to be Solved by the Invention] By the way, the gas with highest possibility of leaking to the exterior among 
the inflammable gas dealt with within a fuel cell power generating plant which was mentioned above is hydrogen gas. 
However, since it will lead to accident, such as ignition, if hydrogen gas leaks to the exterior, it is necessary to prevent 
leak outside. 

[001 1] Therefore, in the device treating hydrogen gas, in order to prevent leak outside, a cure, such as making a joint 
into a welded construction, is taken. However, on the structure and the quality of the material, since the above cures 
cannot take the fuel cell main part 1 easily, it has taken the cure as shown below. That is, in the ****** plant for a 
steam-generated alternative called distributed type, since the hydrogen gas to treat is high pressure (4-6kg/cm2andG), 
leak to the exterior of hydrogen gas has been prevented by containing a fuel cell main part in the high pressure vessel 
which enclosed inert gas so that it might become a pressure almost equal to the hydrogen gas pressure. 
[0012] On the other hand, the amount leaked to the exterior is reduced by reducing the pressure of hydrogen gas to near 
the ordinary pressure in the small plant called on-site form. Moreover, since the on-site form has contained the fuel cell 
main part 1 in a container unlike distributed type, ventilation excepted the hydrogen gas by some leak, and it has 
secured safety. 

[0013] However, if the pressure of the hydrogen gas in the fuel cell main part 1 is higher than external atmospheric 
pressure, preventing leak of hydrogen gas completely needs to maintain the pressure of the hydrogen gas in the fuel cell 
main part 1 at a low pressure from an ordinary pressure, in order to prevent external leak of hydrogen gas completely, 
since it is difficult. However, the power efficiency of the fuel cell main part 1 needs to hold to the value near 
atmospheric pressure as much as possible, though the pressure of the hydrogen gas in the fuel cell main part 1 is made 
below into atmospheric pressure, since it improves in proportion to the fuel gas in the fuel cell main part 1 (hydrogen 
gas), and the pressure of air. However, a means to hold the pressure of the hydrogen gas in the fuel cell main part 1 to 
the value near atmospheric pressure was not developed conventionally. 

[0014] the hydrogen for which it was proposed in order that this invention might cancel the trouble of the conventional 
technology which was mentioned above, and the purpose is used as fuel of a fuel cell — it is in offering the high fuel cell 
power generating plant of safety which can prevent leak to the exterior of rich reformed gas 
[0015] 

[Means for Solving the Problem] The fuel cell main part which has the cellular structure which invention according to 
claim 1 becomes from a fuel electrode and an air pole, In the fuel cell power generating plant which connected fuel- 
electrode outlet piping which supplies the exhaust gas of the fuel -electrode outlet of a fuel cell main part to the burner 
which is equipped with the reforming machine reformed to rich fuel gas, and heats the aforementioned reforming 
machine the original fuel which makes a hydrocarbon a principal component - hydrogen - It is characterized by 
arranging the aspirator which attracts the exhaust gas of the aforementioned fuel-electrode outlet to the entrance side of 
the aforementioned reforming machine burner. 

[0016] Invention according to claim 2 is characterized by being the ejector which the aforementioned aspirator drives by 
supplying the outlet air of the air pole of a fuel cell main part in a ftiel cell power generating plant according to claim 1 . 
[0017] In a fuel cell power generating plant according to claim 2, invention according to claim 3 arranges the pressure 
sensor which arranges the flow control valve which controls the amount of air supply to an ejector on the air supply line 
to the aforementioned ejector, and detects the pressure to the fbel electrode of a ftiel cell main part, and is characterized 
by constituting so that the aforementioned flow control valve may be controlled based on the signal of this pressure 
sensor. 
[0018] 
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[Euiiction] Since the pressure of the fuel gas in the fuel electrode of a fuel cell main part can be made below into 
^jranospheric pressure by arranging the aspirator which attracts the exhaust gas of a fuel-electrode outlet to the entrance 
side of a reforming machine burner according to invention according to claim 1, leak to the exterior of hydrogen gas can 
be prevented completely. 

[001 9] Since not only the fuel gas in a fuel cell main part but the pressure of air can be made below into atmospheric 
pressure by attracting the exhaust gas from a fuel-electrode outlet side with the ejector which makes a driving source the 
outlet air of the air pole of a fuel cell main part according to invention according to claim 2, leak to the exterior of 
hydrogen gas can be prevented completely. 

[0020] Since the driving force of an ejector can be controlled proper since according to invention according to claim 3 
the pressure of the fuel electrode of a fuel cell main part can be detected and a flow control valve can be controlled 
based on the value, consequently the amount of suction of the exhaust gas from the fuel-electrode outlet side by the 
ejector can be controlled with high precision, it becomes possible to hold slightly the pressure of the fuel gas in a fuel 
cell main part low from atmospheric pressure under what service condition. 
[0021] 

[Example] Hereafter, one example of the fuel cell power generating plant of this invention is concretely explained based 
on drawing 1 . In addition, the same sign is given to the same member as the conventional type shown in drawmg_3 , 
and explanation is omitted. 

[0022] In this example, as shown in drawing 1 , the ejector 20 which is an aspirator is arranged by the entrance side of 
the burner 1 1 of the reforming machine 2. Moreover, through the air pole blower 21, this ejector 20 is connected with 
the outlet side of air pole la of the fuel cell main part 1, and is connected with the outlet side of fuel-electrode lb of the 
fuel cell main part 1 by the fuel-electrode outlet piping 22. In addition, the aforementioned ejector 20 is equipment 
which attracts the exhaust gas from the fuel-electrode outlet side of the fuel cell main part 1 . 

[0023] The fuel cell power generating plant of this example which has such composition acts so that it may state below. 
That is, the pressure of the fuel gas in the fuel cell main part 1 is held from external atmospheric pressure at a low 
pressure by attracting the exhaust gas from a fiiel-electrode outlet side with an ejector 20. Moreover, in this example, 
although the outlet air of air pole la of the fuel cell main part 1 is used, in order to be below atmospheric pressure and to 
hold the pressure of the air in the fuel cell main part 1 on the pressure and this level of fuel gas as a driving source of an 
ejector 20, the air pole blower 22 is installed in the outlet side of air pole la. 

[0024] Thus, since the fuel gas in the fuel cell main part 1 and not only the pressure of air but the pressure in the fuel- 
electrode outlet piping 22 can be made below into atmospheric pressure by attracting the exhaust gas from a fuel- 
electrode outlet side with an ejector 20 according to this example, leak to the exterior of hydrogen gas can be prevented 
completely, and the safety of a fuel cell power generating plant can be raised sharply. 

[0025] In addition, this invention is not limited to the example mentioned above, and as shown in drawing.2 , it can also 
be constituted. That is, since holding low slightly is more desirable than atmospheric pressure as for the pressure of fuel- 
electrode lb of the fuel cell main part 1 as mentioned above, pressure control with a more high precision can be carried 
out by detecting the pressure of fuel-electrode lb of the fuel cell main part 1 at any time, and controlling the amount of 
suction of an ejector 20 based on the value. 

[0026] In this example, as shown in drawing 2 , the flow control valve 24 which controls the amount of air supply to an 
ejector 20 is installed on the air line 23 to an ejector 20. Moreover, the pressure sensor 25 which detects the pressure is 
installed in fuel-electrode lb of the fuel cell main part 1, and it is constituted so that the signal of this pressure sensor 25 
may be sent to the aforementioned flow control valve 24. 

[0027] In this example which has such composition, the pressure of fuel-electrode lb of the fuel cell main part 1 is 
detected, and since the flow control valve 24 which adjusts the amount of air supply to an ejector 20 is controllable 
based on the value, the driving force of an ejector 20 is controllable proper. Consequently, since the amount of suction 
of the exhaust gas from the fuel-electrode outlet side by the ejector 20 is controllable with high precision, it becomes 
possible to hold slightly the pressure of the fuel gas in the fuel cell main part 1 low from atmospheric pressure under 
what service condition. 
[0028] 

[Effect of the Invention] the hydrogen used as fuel of a fuel cell since the pressure of the fuel gas in a fuel cell main part 
can be slightly held low from atmospheric pressure by arranging an aspirator in the entrance side of a reforming 
machine burner according to the fuel cell power generating plant of this invention as stated above — the high fuel cell 
power generating plant of safety which can prevent leak to the exterior of rich reformed gas can be offered 


[Translation done.] 
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[Drawing 1] 



[ Drawing 2] 
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